Hypovolemia-induced Orthostatic 
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All astronauts experience a reduction in plasma volume during flight. 
- This is an underlying cause of orthostatic hypotension. 
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If true, we would be able to: 

- predict before flight individual susceptibility 

- prospectively prescribe countermeasures for them. 
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Fluid Intake Minus Urine Output 
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NASA Plasma volume losses are similar after 
ST 1 short and lone-duration spaceflight 
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Post-flight 

APlasma 



Meek JV, et al. Marked Exacerbation of Orthostatic Intolerance after Long- vs. Short-Duration 
Spaceflight in Veteran Astronauts. Psychosomatic Medicine 63:865-873, 2001. 



Reduced Plasma Volume affects: 











After Short-Duration Flight, 
LVM is Recovered at R+3 
as Measured by Ultrasound 

(loss of approximately 8%: n= 13) 
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Pre flight Landing day 
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Mathematical Model Predicted Tissue 

Dehydration Effect 



iat changes in left ventricular mass during 
to loss of water rather than solids, 
luce our published R+0 findings 





(Decrease of 1 5%) 
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Loss of plasma volume is not different between astronauts who DO 
and astronauts who DO NOT suffer from postflight orthostatic 
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Values are means ± SE; *p < 0.05, **p < 0.01, vs. preflight 



Cardiovascular responses to upright 
posture in a patient and an astronaut 






Norepinephrine Response to Tilt before and 

after Spaceflight 
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Pre-Spaceflight Post-Spaceflight 




Responses to standing after a short (top) and a long 
(bottom) flight in the same astronaut 
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Supine Standing 





Survival 




Shuttle vs. Long Duration R+0 = p<0.02 

Long Duration R+0 vs. Long Duration R+l = p<0.03 



NASA Plasma volume losses are similar after 
ST 1 short and lone-duration spaceflight 
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Post-flight 

APlasma 



Meek JV, et al. Marked Exacerbation of Orthostatic Intolerance after Long- vs. Short-Duration 
Spaceflight in Veteran Astronauts. Psychosomatic Medicine 63:865-873, 2001. 





Maximum Oxygen Uptake Preflight, 
In-flight and Postflight (all max tests) 



Levine et al. , Maximal exercise performance after adaptation to microgravity. 

JAP 81(2): 686-694, 1996. 





ISS Relative Oxygen Consumption 
Pre- vs. Post- flight (max pre, sub-max post) 
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Pre-flight R + 7 R + 30 
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Urine Urine Urine 

Collection Collection Collection 


Plasma Volume Change During Hypovolemia 
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Normovolemia Hypovolemia 



Plasma Volume Changes During 
Hypovolemia and After Spaceflight 








Astronaut 5 






Norepinephrine Response to Tilt during 
Normovolemia and Hypovolemia 
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Supine Upright Supine Upright 



Norepinephrine Response to Tilt during 
Normovolemia and Hypovolemia 





(M3S =F aui/§d) 

3§ueq3 auuqdauidajo^j paonpuj-qix 


Normovolemia Hypovolemia 




Norepinephrine Response to Tilt before and 

after Spaceflight 



Pk 

o 

o 

c 

5/5 

QJ 

U 

Plh 



r 



ft 

0 
u 

a 

C/5 

QJ 

U 

PLh 

1 

S 3 

O 



T 



T 





(was =f aiu/Sd) 

3§ucq3 auuqdauidaao^j paanpuj-qix 


Pre-Spaceflight Post-Spaceflight 




0.2 L/m 2 PVI Loss (13% Plasma Volume 
Loss) 
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Tilt Time (minutes) 
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Tilt Time (minutes) 
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Summary 





